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What have we discussed about languages so far this semester?

· some historical information

·  Machine code

· Assembly language

· FORTRAN was the first high level programming language – IBM – john Backus – team effort

· Pascal was created by Niklaus Wirth named after Blaise Pascal  who was a French mathematician of the 17th century  - created as a teaching language for computer science students – one person effort
· ALICE is a functional programming language designed by the Programming Systems Lab at Saarland University
· Created to help gain interest in programming.

· reasons why we study programming languages

· Increased ability to express ideas

· Improved background for choosing appropriate languages

· Increased ability to learn new languages

· Better understanding of significance of implementation

· Overall advancement of computing

· application domains

· Scientific applications

· First language for this was Fortran.

· Require lots of computation.

· 1940’s

· Business Applications

· 1950’s

· First language COBOL

· Produce elaborate reports
· Spreadsheets and databases

· Artificial Intelligence

· Symbolic rather than numeric computation

· LISP

· Flexibility

· 1959

· Systems Programming

· Operating system and all of the programming support tools of a computer system

· Fast execution must be provided

· Low level

· 1960’s

· BLISS and Extended Algol

· Unix(written in C)

· Web Software

· World Wide Web

· XHTML (mark up language)

· Display and presentation

· Limited computation 

· language evaluation criteria

· readability

· writability

· robust
· powerful
· cost

· language translation methods

· Compilation
· Compiler implementation

· It compiles its source language

· Intermediate code generator generates a code different from that of the program

· This is then translated into machine code by the code generator

· Fetch-execute cycle

· Pure Interpretation

· Interpreted by another program

· No translation

· Slower than compiling

· Requires more space

· Easy implementation of debugging operations

· Hybrid Implementation

· Java (virtual machine)

· Byte code

· Just in time implementation

· Translated to intermediate language

· During execution it compiles intermediate language methods into machine code

· Coded version kept for subsequent calls

· Preprocessor

· Processes the program immediately before it’s compiled

· Instructions for this are in the program

· Define symbols to represent expressions

· language paradigms 

· Object-Oriented language

·     A language in which data and the functions which access it are treated as a unit.

· Assembly language

·     A symbolic representation of the machine language of a specific computer.

· Metalanguage

·     A language used for formal description of another language.

· Fourth generation language (4GL's)

·     A very high-level language. May use natural English or visual constructs. Algorithms or data structures may be chosen by the compiler.

· High Level Language

· Programming language which abstracts the execution semantics of a computer architecture from the specification of the program. This abstraction make the process of developing a program a much more simple and understandable

· basic statements

· output

· input

· assignment

· iteration

· selection

· ways of describing languages
· BNF-Backus-Naur

· Context free grammar

· Terminals and non terminals

· Start symbol – special nonterminal

· Metalanguage

· Language used to describe another language

· Derivation – sentence generation

· Begin to end

· Leftmost derivation

· Parse trees

· Two different possible trees – ambiguity

· Operator precedence

· Know what to do first

· Parenthesis

· special words

· reserved words

· The words in system and application dictionaries, including object and command names, constants, parameters, and properties.

· In FORTRAN they can be used as variable names

· Knows based on their usage

· Pascal they are reserved

· Mod, file, of, to, or, until, etc

· data types

· simple types

· integer

· real
· double precision
· character
· Boolean

· Structured types

· String

· Array

· Complex

· record

· built-in functions

· Pascal

· abs

· eof

· odd

· round

· sqrt

· arctan

· eoln

· ord

· sin

· succ

· chr

· exp

· pred

· sqr

· trunc

· cos

· ln
· Fortran

·     abs absolute value

·     sqrt square root

·     sin sine

·     cos cosine

·     atan arctangent

·     exp exponential (natural)

·     log logarithm (natural)

· subprogram types

· Fortran

· three types of subprograms:  

· Statement functions, subroutines and functions.   

     ·        Functions return a single value

· Returned by assigning the value to the function name.




     ·        Subroutines return zero, one or many values 

· Parameter list

·   Passed by reference

· · Follows main code for program
· Pascal

· Procedures

procedure Name;

const
  (* Constants *)

var
  (* Variables *)

begin
  (* Statements *)
end; 

· Functions

· Functions work the same way as procedures, but they always return a single value to the main program through its own name

· function Name (parameter_list) : return_type; 

· FuctionName := 1;
· parameter passing modes
· Pascal

· Var parameters  - pass by address (reference)
· This creates a link between the formal parameter and the actual parameter. 

· When the formal parameter is modified in the procedure, the actual parameter is likewise modified.

· Value parameters    - copy a value in

· call-by-value
· Languages

· Languages we have learned

· Fortran

· Pascal

· Alice

· Others

· Ada

· Java

· C

· C++

· Prolog
· COBOL

· Basic

· LISP

